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(54) OPTICAL TRANSMISSION SYSTEM AND OPTICAL TRANSMITTING METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To solve a problem wherein an optical 
multiplexing part and an optical demultiplexing part are not suitable for long- 
distance optical multiplex transmission since the optical insertion loss of each 
of light wavelength can not be equally suppressed when the same filter 
characteristics are used for such parts. 

SOLUTION: In an optical wavelength multiplexing system 1 having a first 
optical multiplexing part 30A for generating an optical multiplexed signal by 
multiplexing a plurality of optical signals having different light wavelengths, an 
optical transmission line 2 for transmitting the optical multiplexed signal and a 
second optical demultiplexing part 40B for demultiplexing and separating the 
optical signal of a desired light wavelength from the optical multiplexed signal 
when the optical multiplexed signal is received, on the basis of the order from 
the largest optical insertion loss for each light wavelength generated when 
generating the optical multiplexed signal in the first optical multiplexing part 
30A, the second optical demultiplexing part 40B demultiplexes and extracts 
the optical signal of the desired light wavelength from the optical multiplexed 
signal. 




Reference 1: JP2003-152684 A 

[0033] An optical wavelength multiplexing system 1 illustrated 
in FIG.l comprises a first optical transmission device 10A, 
an optical transmission line 2, and a second optical transmission 
device 10B. The first optical transmission device 10A generates 
a multiplexed up optical signal by converting a plurality of 
electric signals into optical signals each having different 
wavelengths and multiplexing each of the converted optical 
signals. The optical transmission line 2 transmits the 
multiplexed up optical signal generated by the first optical 
transmission device 10A. The second optical transmission 
device 10B, when receiving the multiplexed up optical signal 
from the first optical transmission device 10A via the optical 
transmission line 2, demultiplexes and extracts an optical 
signal having a desired wavelength from the multiplexed up 
optical signal and converts the demultiplexed and extracted 
optical signal into an electric signal. 

[0034] The second optical transmission device 10B generates 
a multiplexed down optical signal by converting a plurality 
of electric signals into optical signals each having different 
wavelengths and multiplexing each of the converted optical 
signals. Then, the device 10B transmits the multiplexed down 
optical signal to the optical transmission line 2. The first 
optical transmission device 10A, when receiving the multiplexed 
down optical signal from the second optical transmission device 
10B via the optical transmission line 2, demultiplexes and 
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extracts an optical signal having a desired wavelength from 
the multiplexed down optical signal and converts the 
demultiplexed and extracted optical signal into an electric 
signal . 

[0035] For the optical transmission of the multiplexed up optical 
signal from the first optical transmission device 10A to the 
second optical transmission device 10B, for example, six light 
wavelengths of Al to A6 are used. For the optical transmission 
of the multiplexed down optical signal from the second optical 
transmission device 10B to the first optical transmission device 
10A, for example, six light wavelengths of All to A16 are used. 
[0036] The first optical transmission device 10A includes a 
first electric-optical converter 20A composed of, for example, 
six light-emitting diodes, a first optical multiplexer 30A 
composed of a plurality of optical multiplexing filters, a first 
optical demultiplexer 4 OA composed of six optical demultiplexing 
filters, and a first optical-electric converter 50A composed 
of six light-receiving diodes. The converter 20A converts an 
electric signal into an optical signal having a predetermined 
wavelength. The multiplexer 30A generates the multiplexed up 
optical signal by multiplexing the optical signals having six 
different wavelengths (AltoA6) converted by the light-emitting 
diodes in the first electric-optical converter 20A. The 
demultiplexer 40A, when receiving the multiplexed down optical 
signal from the second optical transmission device 10B via the 
optical transmission line 2, demultiplexes and extracts each 
of the optical signals having the wavelengths (All to A16) from 
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the multiplexed down optical signal . The converter 50A converts 
into electric signals the optical signals having the respective 
wavelengths each demultiplexed by the first optical 
demultiplexer 4 OA. 

[0037] The first electric-optical converter 20A has a XI 
light-emitting diode 21A, a A2 light-emitting diode 22A, a A3 
light-emitting diode 23A, a A4 light-emitting diode 24A, a A5 
light-emitting diode 25A and a A6 light-emitting diode 26. 

The diode 21A converts an electric signal into the optical 
signal having the wavelength Al. The diode 22A converts an 
electric signal into the optical signal having the wavelength 
A2. The diode 23A converts an electric signal into the optical 
signal having the wavelength A3. The diode 24A converts an 
electric signal into the optical signal having the wavelength 
A4 . The diode 25A converts an electric signal into the optical 
signal having the wavelength A5. The diode 26A converts an 
electric signal into the optical signal having the wavelength 
A6. 

[0038] The first optical multiplexer 30A has a A6 optical 
multiplexing filter 31A, a A5 optical multiplexing filter 32A, 
a A4 optical multiplexing filter 33A, a A3 optical multiplexing 
filter 34A, a A2 optical multiplexing filter 35A, and a Al optical 
multiplexing filter 36A. The filter 31A passes the optical 
signal having the wavelength A6 from the A6 light-emitting diode 
26A. The filter 32A passes the optical signal having the 
wavelength A5 from the A5 light-emitting diode 25A, and 
multiplexes the optical signal having the wavelength A5 and 
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the optical signal having the wavelength A6 from the filter 
31A. The filter 33A passes the optical signal having the 
wavelength A4 from the A4 light-emitting diode 24A, and 
multiplexes the optical signal having the wavelength A4 and 
the multiplexed optical signal (A5+A6) multiplexed by the A5 
optical multiplexing filter 32A. The filter 34A passes the 
optical signal having the wavelength A3 from the A3 
light-emitting diode 23A, and multiplexes the optical signal 
having the wavelength A3 and the multiplexed optical signal 
(A4+A5+A6) multiplexed by the A4 optical multiplexing filter 
33A. The filter 35A passes the optical signal having the 
wavelength A2 from the A2 light-emitting diode 22, and 
multiplexes the optical signal having the wavelength A2 and 
the multiplexed optical signal (A3+A4+A5+A6) multiplexed by 
the A3 optical multiplexing filter 34A. The filter 36A passes 
the optical signal having the wavelength Al from the Al 
light-emitting diode 21A, and multiplexes the optical signal 
having the wavelength Al and the multiplexed optical signal 
(A2+A3+A4+A5+A6) multiplexed by the A2 optical multiplexing 
filter 35A to generate a multiplexed up optical signal 
(A1+A2+A3+A4+A5+A6) . 

[0039] The second optical transmission device 10B includes a 
second electric-optical converter 20B composed of six 
light-emitting diodes, a second optical multiplexer 30B composed 
of six optical multiplexing filters, a second optical 
demultiplexer 40B composedof six optical demultiplexing filters, 
and a second optical-electric converter SOB composed of six 
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light-receiving diodes . The converter 20B converts an electric 
signal into an optical signal having a predetermined wavelength . 
The multiplexer 30B generates the multiplexed down optical 
signal by multiplexing the optical signals having six different 
wavelengths (Al to A6) converted by the light-emitting diodes 
in the second electric-optical converter 20B. The 
demultiplexer 40B, when receiving the multiplexed up optical 
signal from the first optical transmission device 10A via the 
optical transmission line 2, demultiplexes and extracts each 
of the optical signals having wavelengths (Al to A6) from the 
multiplexed up optical signal . The converter 50B converts into 
electric signals the optical signals having the respective 
wavelengths each demultiplexed by the second optical 
demultiplexer 40B. 

[0040] The second optical demultiplexer 40B has a A6 optical 
demultiplexing filter 41B, a A5 optical demultiplexing filter 
42B, a A4 optical demultiplexing filter 43B, a A3 optical 
demultiplexing filter 44B, a A2 optical demultiplexing filter 
45B and a Al optical demultiplexing filter 46B. The filter 41B 
demultiplexes and extracts the optical signal having the 
wavelength A6 from the multiplexed up optical signal 
(A1+A2+A3+A4+A5+A6) . The filter 42B demultiplexes and 
extracts the optical signal having the wavelength A5 from the 
multiplexed optical signal (A1+A2+A3+A4+A5) demultiplexed by 
the A6 optical demultiplexing filter 41B. The filter 43B 
demultiplexes and extracts the optical signal having the 
wavelength A4 from the multiplexed optical signal ( A1+A2+A3+A4 ) 
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demultiplexed by the A5 optical demultiplexing filter 42B. The 
filter 44B demultiplexes and extracts the optical signal having 
the wavelength A3 from the multiplexed optical signal (A1+A2+A3) 
demultiplexed by the A4 optical demultiplexing filter 43B. The 
filter 45B demultiplexes and extracts the optical signal having 
the wavelength A2 from the multiplexed optical signal (A1+A2) 
demultiplexed by the A3 optical demultiplexing filter 44B. The 
filter 46B demultiplexes and extracts the optical signal having 
the wavelength Al from the multiplexed optical signal (Al) 
demultiplexed by the A2 optical demultiplexing filter 45B. 
[0041] The second optical-electric converter 50B has a A6 
light-receiving diode 51B, a A5 light-receiving diode 52B, a 
A4 light-receiving diode 53B, a A3 light-receiving diode 54B, 
a A2 light-receiving diode 55B, and a Al light-receiving diode 
56B. The diode 51B converts into an electric signal the optical 
signal having the wavelength A6 which is demultiplexed and 
extracted by the A6 optical demultiplexing filter 4 IB. The diode 
52B converts into an electric signal the optical signal having 
the wavelength A5 which is demultiplexed and extracted by the 
A5 optical demultiplexing filter 42B. The diode 53B converts 
into an electric signal the optical signal having the wavelength 
A4 which is demultiplexed and extracted by the A4 optical 
demultiplexing filter 43B. The diode 54B converts into an 
electric signal the optical signal having the wavelength A3 
which is demultiplexed and extracted by the A3 optical 
demultiplexing filter 44B. The diode 55B converts into an 
electric signal the optical signal having the wavelength A2 
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which is demultiplexed and extracted by the A2 optical 
demultiplexing filter 45B. The diode 56B converts into an 
electric signal the optical signal having the wavelength Al 
which is demultiplexed and extracted by the Al optical 
demultiplexing filter 46B. 

[0042] Namely, when focusing on the multiplexed up optical signal 
from the first optical transmission device 10A to the second 
optical transmission device 10B, the point of the present 
invention resides in the configuration between the optical 
multiplexing filters 31A to 36A in the first optical multiplexer 
30A of the first optical transmission device 10A and the optical 
demultiplexing filters 41B to 46B in the second optical 
demultiplexer 40B of the second optical transmission device 
10B. 

[0043] In the first optical multiplexer 30A of the first optical 
transmission device 10A, the configuration is performed in the 
order of the A6 optical multiplexing filter 31A, the A5 optical 
multiplexing filter 32A, the A4 optical multiplexing filter 
33A, the A3 optical multiplexing filter 34A, the A2 optical 
multiplexing filter 35A, and the Al optical multiplexing filter 
36A. Accordingly, the optical signal having the wavelength A6 
requires the largest number of filter passages, and the number 
of filter passages decreases in the order of A5, A4, A3, A2 
and Al . As a result, insertion loss for the optical signal having 
the wavelength A6 is the largest. 

[0044] In the second optical demultiplexer 40B of the second 
optical transmission device 10B, the configuration is performed 
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in the order of the A6 optical demultiplexing filter 41B, the 
A5 optical demultiplexing filter 42B, the A4 optical 
demultiplexing filter 43B, the A3 optical demultiplexing filter 
44B, the A2 optical demultiplexing filter 45B, and the Al optical 
demultiplexing filter 46B. That is, the configuration is 
performed in descending order of the number of filter passages 
(optical insertion loss) in the first optical multiplexer 30A. 
Accordingly, the number of filter passages increases in the 
order of A6, A5, A4, A3, A2 and Al. For example, the optical 
signal having the wavelength A6 requires a total of 7 filter 
passages, namely, the A6 optical multiplexing filter 31A, the 
A5 optical multiplexing filter 32A, the A4 optical multiplexing 
filter 33A, the A3 optical multiplexing filter 34A, theA2 optical 
multiplexing filter 35A, the Al optical multiplexing filter 
36A, and the A6 optical demultiplexing filter 41B. The optical 
signal having the wavelength Al requires a total of 7 filter 
passages, namely, the Al optical multiplexing filter 36A, the 
A6 optical demultiplexing filter 41B, the A5 optical 
demultiplexing filter 42B, the A4 optical demultiplexing filter 
43B, the A3 optical demultiplexing filter 44B, the A2 optical 
demultiplexing filter 45B, and the Al optical demultiplexing 
filter 46B. 

[0045] That is, the optical demultiplexing filters for the 
respective optical wavelengths are arranged such that the number 
of filter passages for the optical signals having the respective 
wavelengths is the same between the first optical multiplexer 
30A and the second optical demultiplexer 40B. Therefore, the 



-8- 



optical insertion loss is also the same. 
[0067] (Second Embodiment) 

Next, an optical wavelength multiplexing system illustrating 
a second embodiment will be described. FIG. 3 is a block diagram 
illustrating a schematic structure of the inside of the optical 
wavelength multiplexing system illustrating the second 
embodiment . The same elements as those of the optical wavelength 
multiplexing system 1 illustrated in FIG.l are indicated by 
the same reference numerals as in FIG.l, and redundant 
description of the structure and operation is omitted. 
[0068] An optical wavelength multiplexing system 1A illustrated 
in FIG. 3 differs from the optical wavelength multiplexing system 
1 illustrated in FIG.l in that a second optical demultiplexer 
60B of the second optical transmission device 10B has a function 
of demultiplexing the multiplexed up optical signal into a 
multiplexed optical signal in each wavelength band and 
demultiplexing and extracting the optical signal having each 
wavelength from the demultiplexed multiplexed optical signal 
in each wavelength band. In the second embodiment, for example, 
light wavelengths of Al to A3 are used as a light wavelength 
in a long wavelength band, and light wavelengths of A4 to A6 
are used as a light wavelength in a medium wavelength band. 
[0069] The second optical demultiplexer 6 0B of the second optical 
transmission device 10B illustrated in FIG. 3 has an optical 
wavelength band demultiplexing filter 65B, a long-wavelength 
band demultiplexer 70B and a medium-wavelength band 
demultiplexer 80B. The filter 65B demultiplexes the 
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multiplexed upoptical signal ( A1+A2+A3+A4+A5+A6) from the first 
optical transmission device 10A via the optical transmission 
line 2 into a multiplexed optical signal in each wavelength 
band, for example, into a multiplexed optical signal (A1+A2+A3) 
in the long-wavelength band and a multiplexed optical signal 
(A4+A5+A6) in the medium-wavelength band. The demultiplexer 
70B demultiplexes and extracts the optical signal having the 
wavelength in the long-wavelength band from the multiplexed 
optical signal (A1+A2+A3) in the long-wavelength band 
demultiplexed by the optical wavelength band demultiplexing 
filter 65B. The demultiplexer 80B demultiplexes and extracts 
the optical signal having the wavelength in the 
medium-wavelength band from the multiplexed optical signal 
(A4+A5+A6) in the medium-wavelength band demultiplexed by the 
optical wavelength band demultiplexing filter 65B. 
[0070] The long-wavelength band demultiplexer 70B has a A3 
optical demultiplexing filter 71B, a A2 optical demultiplexing 
filter 72B, and a Al optical demultiplexing filter 73B. The 
filer 71B demultiplexes and extracts the optical signal having 
the wavelength A3 from the multiplexed optical signal ( A1+A2+A3 ) 
in the long-wavelength band. The filter 72B demultiplexes and 
extracts the optical signal having the wavelength A2 from the 
multiplexed optical signal (A1+A2) demultiplexed by the A3 
optical demultiplexing filter 71B. The filter 73B 
demultiplexes and extracts the optical signal having the 
wavelength Al from the multiplexed optical signal (Al) 
demultiplexed by the A2 optical demultiplexing filter 72B. 
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[0071] The medium-wavelength band demultiplexer 80B has a A6 
optical demultiplexing filter 81B, a A5 optical demultiplexing 
filter 82B, and a A4 optical demultiplexing filter 83B. The 
filter 81B demultiplexes and extracts the optical signal having 
the wavelength A6 from the multiplexed optical signal (A4+A5+A6) 
in the medium-wavelength band. The filter 82B demultiplexes 
and extracts the optical signal having the wavelength A5 from 
the multiplexed optical signal (A4+A5) demultiplexed by the 
A6 optical demultiplexing filter 81B. The filter 83B 
demultiplexes and extracts the optical signal having the 
wavelength A4 from the multiplexed optical signal (A4) 
demultiplexed by the A5 optical demultiplexing filter 82B. 
[0072] Next, operations of the optical wavelength multiplexing 
system 1A illustrating the second embodiment will be described. 
[0073] Here, description will be made by focusing on a case 
where the optical signal having the wavelength Al is 
demultiplexed and extracted by the second optical transmission 
device 10B. 

[0074] The Al optical multiplexing filter 36A within the first 
optical multiplexer 30A of the first optical transmission device 
10A transmits the multiplexed up optical signal 
(A1+A2+A3+A4+A5+A6) to the second optical transmission device 
10B via the optical transmission line 2. 

[0075] The optical wavelength band demultiplexing filter 65B 
of the second optical transmission device 10B demultiplexes 
the multiplexed up optical signal into the multiplexed optical 
signal (A1+A2+A3) in the long-wavelength band and the 
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multiplexed optical signal (A4+A5+A6) in the medium-wavelength 
band. Then, the filter 65B transmits the multiplexed optical 
signal in the long-wavelength band to the long-wavelength band 
demultiplexer 70B and transmits the multiplexed optical signal 
in the medium-wavelength band to the medium-wavelength band 
demultiplexer 8 OB. 

[0076] The A3 optical demultiplexing filter 71B of the 
long-wavelength band demultiplexer 70B demultiplexes and 
extracts the optical signal having the wavelength A3 from the 
multiplexed optical signal (A1+A2+A3) in the long-wavelength 
band. Then, the filter 71B inputs the demultiplexed and 
extracted optical signal having the wavelength A3 to the A3 
light-receiving diode 54B. The A3 light-receiving diode 54B 
converts the optical signal having the wavelength A3 into an 
electric signal and outputs this electric signal. 
[0077] The A2 optical demultiplexing filter 72B of the 
long-wavelength band demultiplexer 70B demultiplexes and 
extracts the optical signal having the wavelength A2 from the 
multiplexed optical signal (A1+A2) in the long-wavelength band 
demultiplexed by the A3 optical demultiplexing filter 7 IB. Then, 
the filter 72B inputs the demultiplexed and extracted optical 
signal having the wavelength A2 to the A2 light-receiving diode 
55B. The A2 light-receiving diode 55B converts the optical 
signal having the wavelength A2 into an electric signal and 
outputs this electric signal. 

[0078] The Al optical demultiplexing filter 73B of the 
long-wavelength band demultiplexer 70B demultiplexes and 
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extracts the optical signal having the wavelength Al from the 
multiplexed optical signal (Al) in the long-wavelength band 
demultiplexed by the A2 optical demultiplexing filter 72B. Then, 
the filter 73B inputs the demultiplexed and extracted optical 
signal having the wavelength Al to the Al light-receiving diode 
56B. The Al light-receiving diode 56B converts the optical 
signal having the wavelength Al into an electric signal and 
outputs this electric signal. 

[0079] That is, in the first embodiment, the optical signal 
having the wavelength Al requires a total of 7 filter passages. 
In contrast, in the second embodiment, the optical signal having 
the wavelength Al requires only a total of 5 filter passages, 
namely, the Al optical multiplexing filter 36A, the optical 
wavelength band demultiplexing filter 65B, the A3 optical 
demultiplexing filter 71B, A2 optical demultiplexing filter 
72B, and Al optical demultiplexing filter 73B of the 
long-wavelength band demultiplexer 70B. Therefore, the 
optical insertion loss can be suppressed by just that much. 
[0080] According to the second embodiment, the optical 
wavelength band demultiplexing filter 65B which demultiplexes 
the multiplexed optical signal into a multiplexed optical signal 
in each wavelength band is disposed in a stage preceding the 
stage of the long-wavelength band demultiplexer 70B and the 
medium-wavelength band demultiplexer 80B. Accordingly, 
optical demultiplexing can be performed on an optical wavelength 
band basis and therefore, the number of filter passages within 
the long-wavelength band demultiplexer 70B and the 
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medium-wavelength band demultiplexer 80B is reduced. As a 
result, the optical insertion loss can be suppressed to cope 
with long-distance optical transmission. 

[0100] According to the optical transmission method of the 
present invention, an optical signal having a desired wavelength 
is demultiplexed and extracted from a multiplexed optical signal 
in the descending order of the optical insertion loss for each 
light wavelength caused when generating the multiplexed optical 
signal. Therefore, even when using the same filter 
characteristics, total optical insertion loss required to 
multiplex and demultiplex the optical signal having each 
wavelength can be equally suppressed as much as possible to 
cope with the long-distance optical multiplexing transmission. 

FIG.l 

^lftftj££cfi: FIRST OPTICAL TRANSMISSION DEVICE 
% 1 FIRST ELECTRIC-OPTICAL CONVERTER 

FIRST OPTICAL MULTIPLEXER 
%\ FIRST OPTICAL-ELECTRIC CONVERTER 

FIRST OPTICAL DEMULTIPLEXER 
^2)fefci£^g: SECOND OPTICAL TRANSMISSION DEVICE 
^ZitftWM' SECOND OPTICAL DEMULTIPLEXER 
W>2%/%%W$kU- SECOND OPTICAL-ELECTRIC CONVERTER 
W>2%&MM* SECOND OPTICAL MULTIPLEXER 
W>2W i ^/yt$£&U' SECOND ELECTRIC-OPTICAL CONVERTER 

ELECTRIC SIGNAL 

OPTICAL TRANSMISSION LINE 
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1, 1A, IB: OPTICAL WAVELENGTH MULTIPLEXING SYSTEM (OPTICAL 

TRANSMISSION SYSTEM) 

2: OPTICAL TRANSMISSION LINE 

30A: FIRST OPTICAL MULTIPLEXER (OPTICAL MULTIPLEXING SECTION) 
31A to 36A: OPTICAL MULTIPLEXING FILTER 

30B: SECOND OPTICAL MULTIPLEXER (OPTICAL MULTIPLEXING SECTION) 
31B to 36B: OPTICAL MULTIPLEXING FILTER 

40A: FIRST OPTICAL DEMULTIPLEXER (OPTICAL DEMULTIPLEXING 
SECTION) 

41A to 46A: OPTICAL DEMULTIPLEXING FILTER 

4 OB: SECOND OPTICAL DEMULTIPLEXER (OPTICAL DEMULTIPLEXING 
SECTION) 

4 IB to 4 6B: OPTICAL DEMULTIPLEXING FILTER 
90C: BRANCH FILTER (OPTICAL BRANCHING SECTION) 

FIG. 3 

FIRST OPTICAL TRANSMISSION DEVICE 
W>l%W%1£&M- FIRST ELECTRIC-OPTICAL CONVERTER 

1 Tt^JiSfS: FIRST OPTICAL MULTIPLEXER 
%2%fcT£§£W- SECOND OPTICAL TRANSMISSION DEVICE 

LONG-WAVELENGTH BAND DEMULTIPLEXER 
^2%/9>%^$M' SECOND OPTICAL-ELECTRIC CONVERTER 
^jS^^SI^: MEDIUM-WAVELENGTH BAND DEMULTIPLEXER 
yt$.S:lTTftM7 4 fr9 : OPTICAL WAVELENGTH BAND DEMULTIPLEXING 
FILTER 

•ftft#: ELECTRIC SIGNAL 

ytiB^^' OPTICAL TRANSMISSION LINE 
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H 1 1 3 A fc , mutt** A 4 <0*«*«3ft«^tSai 
■th\Amt?4*-Y\ 14 At, mmff^£A5<7) 
3t«fi<?Mfcm#fc:^ft-t6 A 5f67t^^ *- F 1 1 5 A 
b , A 6 O3l*£<0*m#fc3»-f * A 616 

%?4*-Y\ \ 6Ab*^LX^h. 
[00 06] ^13t^»g?l 2 0Ati, A 6^ 
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%9A *-K116AKA6 <97ft£JI<7)ftfi-*§-£S§ii 

■th ^ eft%n.7 ov? 1 2 1 At, x^mtVMs- 

h'l 1 5AKA 50ftfcK03fctt-S|-£3f«U COA 
50ftifcftOftf|-5f&l/\ A 6#£»7 4 1 2 1 A 

4lVf 1 22Afc s A4»3t^3f-H 1 1 4AKA 
4 <03t»ft<Wtfl|-t *3Sa L . CO A 4 OftjfcKOftfi 
^•&t>\ A 53fc^S7 4 )V9 1 2 2 AT^fi-ftLJt^ 

mum ( a 5 + a 6 > zzmtth a 4 *#M7 < * 

7l23Afc, A 33W4*:*-h'l 1 3AHA30 
ft?fcR03fti^£i!!i6U CO A 3 Oftjfcftoftfi^K. 

A 4ft£«7 4 )V9 1 2 3 AT'^LL^^M-fL 
f|^(A4 + A5 + A6) fc£S*t*4A3tt£S7* 
)V9\ 24At. A2W--f:*-Kl 1 2A*»feA2 
OftifcROSfltf £j83SU COA 203ftfcft03fcfi-*f 
MA\ A 3tK^S7 -fjU? 1 2 4AT'^fi-ftL7t3t^a 
(A3+A4+A5+A6) £MMtt*A2* 
^l7.fWl 2 5 At. A \ 1 1 A 

*^A 103tiSft03tfl-^$rS)iL. CO A loftifcft 
Oftff-fW, A 2ft£S7 \)V9 1 2 5AT-^S-(kL 
7t3fc^a-fLft^ (A2 + A3 + A4 + A5 + A6) 
SttU ±03t#Sfl:1i^ (A 1 + A2+A3 + A4 + 
A5 + A6) ££jftt£>A l#£M7-f/k?l 2 6 At 

[0007] SI2ftfra*gS 1 0 0 Btt. COftfKJ&SS 
1 0 1 £illrc±>»»fcfi^£gfl-r§i. CO± 
93^Sttfi^#^mftOftfl^- ( A 1~A 6 ) 

SP13 0Bt, COg52ft#lffign 3 0BT'**#8tl 

/-f *- Yx-mmt>&2it/n$mm 1 4 0 b t * 
C0008] %2mim\ 3 0BU. ±*)%mm 

f (A1+A2+A3 + A4+A5 + A6)KA1<?) 
^J|tf>3fli#£4J*ttiM- 6 A 1 3t^*7 < ;k? 1 3 
1 B t , COA 1 fflmy 4)19131 BX'ftmkcrm 
ZmitlE^ (A2 + A3 + A4 + A5 + A6)*^A2 

<^m.m%m^ i^mm-n a 2#4hi 7 < >v? 1 

3 2 B t . COA 23fefrSt7 OV9 13 2BX'#MW) 
( A 3 + A 4 + A 5 + A 6 ) A 303E 

»«o*fi#*4Mi«iai-r& a 33fc#*7 <wi33 

B t . COA 3ft#I£7 < /k* 1 3 3 BT#ttft*Wfc# 
Sftft* (A4 + A5 + A6)*>^A4 03frfcftOftft 
#£4H5tmt£ A4 ##817 4^1 34 Bfc, CO 

a 4ft#si7 <)V9\34 Kx-%mm%3>wcm 

( A 5 + A 6 )*><:> A 5 Oft&j|07fti^£#iSf»aj-t 
i>A5##&74/k$'13 5Bfc. COA5ft#St7 4 

)V9\35 Kx%mwm>mtm < a 6 > a 6 
o#&;ii^3tti^£#»aj-t& a 6^si 7 -r 1 

36Bi£*L/0>l>. 



[0 00 9]»23t/*«9»»14 0Btt, A 1 jfcft 
M7<)\/?13 1 BX^mbtiiUz A lOftjfcflOftft 
^SrttSUi^KSSW * A 1 gftTM *- F 1 4 1 B 
fc, A23t4Mt7^/^13 2BT«-«ttajtfcA2«0 

3t««o*<i^*«afi^{=3a«-r4 a 23*^4 *- 

H 1 4 2 B A 3ft#Sl7 1 3 3 BTftWrtHJ 
L/C A 3W3t**?Mtfi^*««fi^t=S»-ri A 3g 
jfcT' -Y F 1 4 3 B i . \4^my4>V9 1 34B 
T»«»ai Lfc A 4 <03l6«ftC03tfi^*«»fi4fcS« 
tSA4^^^-H144Bt. A53fc#?it7^ 

^135 BT^sittai Lfc a 5com%<7)%mzm& 

A 5536^4" *- K 1 4 5 B b . A 6 ft 
#«7 OV9136B X'ftmm Uz A 603ftifcK0ft 
fI^^«Mfi-f CS3ft-r& A 6§ft7^ *- H 1 4 6 B 

[ooio] wzmt<nmbttWfcssx-rJ* 1 o oo 
[ooii] mftfEjMnai ooAtt. 

^jiSP 1 i o Kn<rmtfA H 1 1 1 A- 1 1 6 A 
*>^0#3t*ftO^«-f *m 1 ft^SSIS 1 2 0 AflO# 
3K^fi7 < 1 2 1 A- 1 2 6 A X^WCth ZtX' 

\mm o lfcga-t*. 

[0012] ^2*fEjMSfi 1 0 0 Btt. 3t(EiHS5 1 0 

lmtxtymnm^zgmtht. m2mm 

S51 3 0Brt«#Ml7-(W 1 3 1 B-l 36BT' 

sittai$n^7fefi^^m23fc/«M^S4gB 1 4 o 

&k%94 *- H 1 4 1 B~ 1 4 6 BT«WS*fc:3S» 

[0013] coj; 3 tcfawMeaw^aft^^-fA 1 

U CO±0*^k^S:3tSi*»l 0 1 ^iitTg 
a**fc#fc. CO^fsMSIl 0 1 *ffltT3S«Lfc± 

hc\ttfX'%hio iz Ltz<nx\ x^mmmm 

[0014] 

m&%mOsX*rK 1 0 Ofc J tof. « 1 1 
2 0 A|*IO#«^T'gjiSl/Rlt^^ff^^ Z t X\ 

m.<nw£hm&?>3tm*%mt-tb zt#x-% s 

mUt^mUl 2 0ArtOA63fe^S7-f 
;U^12 1A. A53K^S7^VW^1 2 2 A, A4ft£ 
a7-f;l-^123A. A3iM7-(W124A, A 
2 5A&VA l^My <)V9\ 2 

Oig-rck-c. io^sftm-^kLT^essBi o 1 

fcgaSilifcft. A607ld^ft07tfi^{i. A5W 
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4 m<n±fo&<F>ftfefyZ\kmi-h b . %<F>7<)V9W& 
to. 

i o o 1 5 ] zzx\ timmrngmitisZT-^ 

1 0 0 IZ &tllf , H 1 1 2 0 A F*l<0#ft£ Jt7 

4 )V9 1 2 1 A~~ 1 2 6 Afc;fcVvai#ft$£c93fef|-5|• 
#£M:£^l-^^ ftftiMS&l 0 1 

S7 4 1 2 1 A~~ l 2 6 A07 -f ;L-^!(*ttS:PSSI 
Xf A 1 0 0 [z J: fiif . gl 1 #{53iiSB 1 0 0 AX'itZ 

mm^zmmmi o 1 izm-t ztx-com Am& 
m-k%&£o izmmm&Lxit\,^i>cDCD. 

My 4 >V9 12 1 A~ 12 6 AlC^S&S 7 -f 

c o o 1 7 j ttz, immnm.^mvyx"fA 1 

0 0 lz XtM. % 1 ftf5i*2SS 1 0 0 kX'tVX&mt 

Ltzt LTt, Ttemssi o i ^atT^s^fi^' 

S523Kfsil!gai 0 0BKf5&$*U>i:. .I<D?g2ftf5 
1 0 0 Bilt'ti. H5 fcnrf J: o tc A 1 . A 2 , 
A3. A4. A 5&l/A6C0ll(C^Sl7^;^ 1 3 1 
B~l 3 6B5riea«^tTV^7tJ6, 0"l*.(fft#»b 
ft^*^A603t«^^^}ftttitl»ii^ SSlftfra* 
gMl 0 0A|*K0A63££g7 4;U:?l 2 1 A. A 5* 
£»7 4/k?l 2 2A, A45t^fi7^/l^^ 1 23A. 
A33t^M7-f/U^ 1 24A, A2^a7-f/l/^12 

5 A&l^A 13t^S7 -f/l-^ 1 2 6 A £M;:!fS 
2ftf53§£Kl 0 0B|*JOA lftftffi? OlflS 1 
B. A2ft#8t7 4/P;?13 2B, A 33fr»8t7 -r /k? 
133B, A43fc»ft7-f;U?l 34B. A 53fc#f§7 
<W135 B&tf A 6ft#8t7 0^136B SrST 
A6<^fcft^£#iittlH^Sto^ ft»!?»ft<05ttl 

7 < frfimmtf^Z b frhlffiA®&tf±t% 

[ o o 1 8 3 *zx\ *wm±ii.*i / zmz.x%izixtz 

i><7)X'h*), ^^mbthbZbii. m-74>V9%f 

mm^tzttxt. zmgozmRtsftrnzmi-h 
h-?)vmm An&zmmizmt&z t r* 
mm^^&immmth z t hmm^^ 

[00 193 

fcmt. Mmmmixftzmftm^z'zmh 



th%mm®b zm&m&i'KTAX'h^x. 
mmtzmt. ft%mm-mzx%%mim*>&8L 
t^mz^itz^Mmcornxm^mumizm^ 

mt&Xoizuz. 

[00203 ^->t> ^fttyCDfflmi'ZTMZXil 

if, mmitmvxmitmizxmmm^i± 
fc?miz£itzmm<r>yfflxwitf^mmz& 
^x. xzmm^frhm<7)m%r>%m*ftM 
iumthXoizitzcox, KznitmxmAm&v 
zmfrhzftmcom^zftfmiiithzbx'. m 
-y^^^mm^tzbixt. zftmrnmRv 

-thzb xmmco]tmimizm-t& z b 

[00213 *m<r>ffimi/z^Mt. Kzmt^-n 

t>K rftl£<nTtfi.&<r)1tmzm&tZ>bmz, fftfecnit 

Kte.miziximmztmjr izb xm& i , m&m 
<r>w®:mzwm.ztitz%%m.7 a wx-mmtm* 
&m-hbmz. mmmmt. mnitm^m 
fe<n%m%<r>>m ! 5-kmmhbmz. ^cr,m.^<r> 

mzrnmm t umm icieMt &zt x-mfc i . & 
mmy < >wx'%$>nitm^frmm<?>%&%<7)m 

^ZttMto&t&kolzLtz. 
[00221 fto-C *m*7)%imi/ATMZ Xtl 

is. ±mmm®<nm.m<»ftmy 
wk&mimxb Ltz^. mmtmmcom. 
mnmt&y < ivfmMws&Kizjm bm<m 
ffb uz<r>x\ ^m.^ffym^zmhhammn 
<r>y 4 )V9w&m.b% j jtmm-n.<ny ^vrmmst. 
btm-btthtzfr. &m.m$w$i.vftmzm?h 
v-9i^mm Am&tm-izm\tz> z t xmm 
^mmm^znm hzb m- * a . 
[0023] ^m^im^x^rAit, Kzmm® 

*>K mfe<r>m.£<W>tm$:imtZ>bMz. mMOft 

% %mizm%Mfr izmmt hzb xm®. l , m&m 
commzmiZtitzftzny < iitx-ftzmitrnz 
£.&-tz>bmz. mmmmi. %^mcm^% 
m.m%<r>%^mm,^zftm^hm.m%m.y < ^ 

Kmhm.mvftttmy<>v9*m.mmz. % 
%m<tmi &8.thmz£. itzm.m<r>mxm* 
mimzw.w&zzbX'mfS.i. &mt&y < wx- 

£?(,zltz. 

[0024] ft oT . *%W<r>%&mi'Z7-MzJ;tl 
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X\ fcifcRflH* fc#»«£fir -3 - t « i tz#>. m 

mft^mm? * ivrmm&'y* < ?& z t x\ 
m-ti z t #x-% . u> t, , ##stt# 

fft 3BMift*art»«*Sft««W«6«-*7 

m.t %ftm&n.<n y < t\> 9 mmsk t #n- 1 % i 
» A«*£p]-tc«j-ri> ; t x-mfficoftmrnrnz 
[0025] *»gio#gi£s'*'rAtt, mmmk 

[ 0 0 2 6 3 fc->T . *JKB<?Wtea>'Xf-Z,t iit 

xKzmm^z-kttiz-mytmcoz-itti&tz, 

<. mn^mm^TMzhmi. mm&m 
mmzftmzzttfx'zz. 

[0027] ^ftPft^mmisXTMi. 3tf8*6», tt 
«aSU?tt3te»&»4.«3Ki-6 J: 3 iz Uz. 
1 0 0 28] fiHT. *fKHO*fiSa^7 : At J:*i 

[0029] ±iaBW*aiSf *Jt«>fc 

tit. 3fc£*Mi^&W2*>^**>#«#£*Hi 

m-bmzkttzmmcomxm&m^mmzm 

fttlJ-tiJ:attJt. 

[0030] ft-?T. *fKH<03tfia8*«{cJ:*itfs * 

tc^ffi-fi^t^T^i. 

[00 3 1] 



[0032] ($m<o&m i ) h u«s i <r>%wmm. 
*«t3e»*#aft^A^Art«<o«»fli*«r^r7*D 

•y70T'S>i. 

[ o o 3 3 } ii i ic^-r*«#^sftxxxA i a, « 

&g i 1 o a t . ^co^ i 

2t. i<o3teiSB2SratTiisi3teis«iaiioA*» 
h^t^Kzmmft^mht. z<o±*)mmit 

0Bfc**l/O*. 

[00 34] ifc, Sf523flSi*3§glOBli, %R(0« 

LfciflS* LTT 0 3fc£»L<f-s|£3y£ 

U i<OT93fc^«-fb[i#S-^i*»2{=f5jH-ritft 
fc. SUlXfis^Sl 0A»i, ZamBm 2ZMIX 

» 2 TtfsM^i i o b a»fc*>T o 7fe#mftfi^^^it-r 

it. iWTO^S-feil^^Bra^ft^Ojtfi^ 

«itit60T*i. 

[0035] ^lTfefKiM^gl 0A*»fe»2*gill 
SSI 0B^)±"3*#*fl:«^O3tgjSt:. 
l~A64T<063ia»HWBU ^23tfEiMgSl 0 
B*>^m 1 ^fraMSK 1 0 A/SWT >»*ftft^)ft 
fsiMtc. fiPjitfA 1 1~A 1 6 4Tc06^jS^Srffiffl-t 
iiOfc-ti. 

[ o o 3 6 ] m i jtgiSiia lOAii. vfomzmz. 

- KT'ttfiSc i ««/3ea«a5 2 0 a t . z <m 1 
W\/mm>2 Kkfrnmifi a- vx-^m^titz 
6-z>nmz>m%?>iem^ ( a i~a 6) zzmti 
x ± 0 ibfi-^ir 4b£-t i , m«r)%3>m 7 ^ /i, ^ 

YflWc-f 1 3 0 A t . TtfgMSS 2 £il tT 

it. £<0T9*£»fc«#a»fc&*#WHfcfl» (A 1 
1-A 1 6 ) Sr^SfffltUti 6-?^^H7 4iW?m 
f&.th%litftim4 OAt. i«0»l*»«»4 0A 

i , 6 o<05K6^>f KTflftft-f 4» 1 
at5 0AtSrWLT^i. 

[ o o 3 7 ] m i ms&/*s3*« 2 o Aii. mmftv£ 

A 1 fl36**tfttfc«*teS3frr 6 A 1 Jj-- H 2 

i a t . mmft^s- a 2 »aafc&«ojteg^fc38ft-ri a 
2«jt^ k 2 2 a t . mmfi^^ a 3 ««e«^ 

Jfcft^fcXa-f * A 35^^^ H 2 3 A t . «mft 
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V 2 4 A t , «SUt?«: A 5 <9#»£«WfcfI#fcS&rt 
*A5«3lW4tf-K2 5A4:. mWf£ A 6<0#» 
JW«t«*=SaW-t A 6?Bt;5M it- K 2 6 A t £W 
I/O**. 

[00 38] »13tltt*3 0Att. A6«*^*- 
H 2 6 A*>fc A 6 OJKSft<7)3K«^Saaf 4 A 6 
l7^/W31At, A5^3tr^5j--F2 5A^t>A 
5<9ftjfcft<7)ftfI^£igj§U ^OA5^3t^*03tfl 
W>\ A6ft£fi7 4^a>£OA6<D3fcifc^ftfi 
W>»tf*A5ft£S7<r/l^3 2Afc. A4^t 
/ 4 b' 2 4 A A 4 <03t»*O*ffl# t j83i L , 
^«A 4<03E»fi*»6fi#St^ A 57fc£fi7 4 3 

2 Kx-mitLtz%mitm < a 5 + a 6 > 

•fi.A43fe#*7 -f/^3 3 At, A 3$Bfe?"4" K 
2 3A#6A303ER£tf)#fi^£»iSU Z9i\3<n 

m.&<r>mftRV. a 43t^*7 ^ a? 3 3 AT-^a 
fl:Lfc*#»tfi-» (A4 + A5 + A6) zzmtth 

J^S^fttf, A33t*fi7^/^3 4At k #SftL 
(A3 + A4+A5+A6) ZZMitt 
6A2ft£a7-fA?35At, A 1 *- F 2 
1 A*»fcA 103fc«ft<D«§-£ii3fiU £OA10»fc 

a*w3tm#av, a 2##a7 ^ 3 5 at^sa: 

Uc^S-fbfi-f (A2+A3+A4+A5+A6) £ 
£SttU ±03t^fiftm# (A1+A2+A3+A4 
+A5+A6) ££jfct*A lft£fi7 -f/U* 3 6 At 

[0 0 39] m23tfEiM^Ml OBU. «Mft^ 

mM/7t^a!2 o Bftmxyj *- vx-^mtit: 

6oc7)g&|>*j££c7>ftfi^ (All ~A 1 6 ) 
WTm8.+&1&2!K&WB 3 0 B t , 2 £3 

txmimsmw.i 0A*»&o±9*£»fc«# *s 

(A1-A6) *4H£Atitt'66'?0>%jHt7 4/H'-C 
«*-fS»2*«'««4 0Bi:. i<0»236iHB»4 0 

$50Bt£WLTV>*. 

[0040] ^2*^354 0 Bli, ±9:5fe#*Wt- 
(A1+A2 + A3 + A4 + A5 + A6)*^A6^ 

«*<03t«t#^^«H*aj-r6 a 6##«7 ^/^4ib 

t . C<7)A 6 3fcftii7 4 A? 4 1 BT'#8lf£Oft£l<ft 
ft^(Al+A2+A3 + A4 + A5) *»4>A5<0*jS 
£^ft<I^£#iS«iaj-ri>A 5ft#&7 2 B 

t , (OA < )V9 4 2 BX'ftmmftZn.VC 



ft-^(Al+A2 + A3 + A4) A 4 COftifc&Oft 
fI#£#SttttiJ-t* A 4ft#8l7 ^ IV? 4 3 B t , Z<D 

a 4 7<y^4 3B xttmkvmmitm ( a 

1+ A 2 + A 3 ) frh A 30#fcJ|W3^£#8i«liiJ 
t*A33fcJN[|7.fA?44Bt, ^<0A 3ft#8t7 -r 

iv? A4 b x%mm%%mtm (ai+a2>h 

A 2(036»«<^t«^t4HB«iaj-f 6 A 2*^*7 ■< ^ 
?4 5Bt, d<0A2^(S7^^4 5BT^«SO 
K&Wtm (Al)HAl <0#»fttf>3K«#fc4ttl 
ffltii-rSA lft#S§7 4/k?4 6Bt££lT^*. 
[0 04 1 ]S52#/«SSS**5 0B{i. A 6«f 
7A)V?A 1 B-WHtttfflUfcA 6c7)^*C0^ft^$: 
«ftfi^tSffli't6 A 653t^-f *- F 5 1 B t , A 5 

ov?A2\i x-fttmai in a 5 <om&<o# 

«**WWB*teS»W4 A 5ftft/4 *- F 5 2 B 
t, A4tt^7*4^4 3BT4MH*ajUfcA40»fc 
«*0*«*£«JWI-*tcSSW-* A 4*fc*'4* *- F 
5 3Bt, A33tiHt7-f^4 4Bf4MittlBLfcA 
3<03K«S«*m#*«SMi#t:iaWSA 35Kt^ 
*-F54Bt, A23fc**7^;^4 5BT4M»ftaj 
LfcA 2«)3ie»^»tfS#«:««^#tSai-t&A 2ft 
3fc7*-f*-F5 5Bt, A136»K7^y^4 6BT^ 
ttttlli L/*c A 1 <^*«Jt«* 
A lft^'f *-F5 6Bt**rLTV^. 
[0 04 2] OiO. *«BJ<0#>f^Hi. ^I^ejM 

1 0 a frtM 2 mmm. 1 0 b^ct)± 0 Kzmt 
mizmmh t.mi wmmm 1 0 A<om 1 

gP3 0ArtC0^S7-f^3 1 A-36At. S23fe 
fiSHUSS 1 0 BCD1&2 t/tm»4 0 B |*]«0^^|i7 4 A- 
^4 1 B~4 6 Bttf)EHflllRfc*6. 
[0043] »13tgaS««l OA<0»1*#**30 
ATW. A63t#fi7^/^3 1 A, A5fM7^l/ 
^32A, A45t^fi7-f A^3 3A S A33t^M7^ 
A^3 4A, A 23fc£B7 4A?3 5 ART/ A lft^M 
7 AVWftzmffitlS, LXH 0 . f «07 ^ A 

^M^lHlgStfdA 6«)*»^»tii#*tHHK . #£A 
5, A4, A3, A 2, A lOJHftfr!). A6C0^ft 

[0044] %CSS2 j^£SS 1 0 B<0« 2^«» 
4 0BTU. A6tM7^l-;41B, A 536**7 
<W4 2B, A43fe*Si7-fA^4 3B, A 33fc*Sf 
7-(/^44B > X2ftftn.7 ^)V945&^Bt.V\\% 

Km i>\s94f>wm. o4i)*i3t^a«3 0A 
T-7 -f A^aasnia <3ia*Aa*> ^vMifcEHflus 

UT^Sfc*, A6, A5, A4» A3, A 2&V A 1 

omt^s. Miar a hfflL&rymmtk emm.7 

-fA^3 1A, A536^M7-f A^32A, A4^#fi 
7-fA^33A, A 3^S7-f A^34A, A 2%& 
fi7-f/P^3 5A. Aljt#l7^^36AMA6 
3t**7-f A^4 1 BCOff7@<7)7-f/P:?fflj§0gtT-S> 
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*), A 1 *«fi<0 361# l± A 1 5fc£fi7 -f )V9 3 6 A, 
A63t#«7</U^4 1 B. A53fe^St7-f/U^4 2 

4B, A23fc#8f7 4/k$'4 5B&tfA l##8l7 4rt< 
7 4 6 B CDs 1 7 0 CO 7 -f 4^7 iliSlHlifc t & h . 
[004 5]O*9, 3U##«B3 0A&tfm2ft# 
8i$4 0 Brat-#3t^*^ft^7 4 /l^iBfflliaa* 

[00461ft. ±ieHSfi^«{CfcV^T(i, ^ 1 

mm i o a*^ m 2 3tf5iMga i o b /\o± o 
itmizms ix % 1 t^sihb o ARv ! m2mm 

4 0 B <0 7 4 4-7 iSSflf&teo^TlftHfl U:* 5 , SI 2 * 
fsi^fi 10B*>^1 ft&mmW 1 0 A^COT 0 

miumizmB i tz t ix i> . m 1 K#f&®4 o aw 
m23t^as?3 o bcd 7 < /^mmmmz^xijmm 

?$> 0 , 0 1 fcjp-f J: o <,zW.2%%n.U 3 0 Bli, 1+ 
TS*^A 1 6^l7^/^3 1 B. A153t^S7 
-f/W?32B, A 1 43t^It7 3 3 B , A 1 3% 
A)V?34B. A 1 2ft£a7 4/U7 3 5B&l/ 

a 1 1 3t#S7 3 6 BcoMffx-mmmL. w, 1 
3t^sia54 oAti. H+±s^feA i bmm.7ov? 

4 1 A, A 1 53fcfr?ii7 4 2 A s A 1 43t^7 
^W43A. A 1 37fefr8t7-f/1^4 4 A. A 1 256 
4 4-74 5 AW A 1 lft#8l7-r^74 6ACD 
IWC"«eaLTV^. ft, m2«^/3fe^Si52 0 
Bit. m^mfrt? A 1 1 «3fc*W jf- H 2 1 B . A 1 
2«jte7*-f*-K2 2B. A 1 3%%?A*-Y23 
B, A 14»#7*4*:*-K24B, A 1 58*7*4":*- 
H 2 5 B&t/A 1 6«3l£^-f *- H 2 6 B<OHD¥t'«« 

ebu sii#/««ssiS5 0Att, @+±s*^a 

1 6S367'4:*-K5 1 A, A 1 5 SBtT' 4" K 5 2 

A, A 14§*7M:*-K5 3A, A 13^367*4* *- 
K54A, A 1 2g3fe^Jj--H5 5A&I>'A 1 lg* 

* - h 5 6 a comfx-mmtm i x o i> t <o t -t 

6. 

[00473 Witf A 1 6tf53K»*<0*fi#liA 1 63t 
«7-(;^31B. A15*M7</^32B. A 
14#££7 44/7 3 3B, A 1 3 3t^fi7 -f 4-7 3 4 

B. A 1 2*£fi744-73 5B. A 1 1*£M7 -f/U 
7 3 6 B&tfA 1 6#*H!7 4 4-7 4 1 ACOlt7ls]c07 
4 4-7 iijiElSc-C'* 0 , A 1 1 CDftiS^cDftfl-ffi A 1 
1362S7 44-7 3 6B. A 163fc#8l7 44^74 1 
A. A 1 53fc#fii7 4 )V9 4 2 A , A 1 43fc#8l7 
5-43A. A1336»«7 4/^4 4A, A 1 23t»)t 
7^/^4 5 AW A 1 13fc»Sl7 4 4-74 6ACOtt-7 
®C7)7 4 4'7iI3§[Ilg:fc&&. 

[0048] OS SS2#£SS3 0Bfttf3Sl## 
S&4 0 AffJT'#36ifcftco*ft^co7 4 WWkWWfi 

m-tz&xoiz. &m.&<rmtm7 4 wtwmt 



[0049] ixtss i <^m<mm*^itm&w!c 

yAfA 1 OlWCO^TttW*. 
[00 50] TI4, »l*giS3iail OA*»t»25tfi 
i*gSl 0 Btc±0*^«ft<i^&g>Sr*«^)«^ 

[005 1 ] »l*ejSSIBl0Afc:*S»l«Sl/3t 
S^S2 0Art<0A l~A6JBI£# r 4*3r-H2 1 A~2 
6AJ4, ^^mm«^^A7]t-i»i. *««-3t^ (A 
1~A6) CO^ft^C^L, *3tfi^»13t^fi» 
3 0 Artco#3t^S7 ^W31A-3 6 A{c(5j*-t 

[0052] *51?fc£SgB3 0AcOA 6*^*7 4 )V9 
3 1A«. A6«*y4"*-K2 6A3&»£A6tfMe»£ 
cO^fl^-Sr^L, CC0A6C07fefl-^$:A57t^«7 4 
;^3 2ACA*-ri>. 

[0053] A53fc£M7-f/k?3 2AJi > A 5^3t^ 
>f^-H2 5A*>^A 5c03tfi-?$rSiiL. ;coA5co 
36(t^i:, A6*IH7^^3 1 Aj&»4>OA 6tfMt« 
*fc*#*fcU ZVftmm^ (A6 + A5) S-A 
43fe^fi7 4 3 3 AfcA*-t4. 

[0054] A4#£fi7 4/ki'3 3Att. A45Bt^ 
3f-H2 4A*^<OA4C03tffi#Srj8jfit, ^CDA4 
C036fi^i:. A5^S7^;^3 2A*^c03t^t 

m# ( a 5 + a 6 ) b zmiti, zmzmitm 

(A6 + A5+A4) SrA 3^*7 <)V9 34 A^A 

[ 0 0 5 5 ] A 336^S7 ^W34 AW, A 3fBtr 
^7f-H2 3A*^cOA3CO*ffi-¥$rSiit, icOA 3 
WJKft^fc. A4ft£*7 4/k$'3 3Aa>Ji>C03fc£S-fb 
f!#(A4 + A5 + A6) tZZMitL. Z\m&WL 
ff^- (A6+A 5 + A4+A 3) *.\2%3&7 
3 5A{CA7J-TI». 

[00 56] A2**fi7^/^3 5Att. A 1$&L? 
-fjf-h'2 2A*^c0A2C056ft^S:®§L, CC0A 2 
CO^fg-tt, A33t^a7^;l/^3 4A*»ii><0jt^a-ft 
ft^ (A3+A4 + A 5 + A6) £££MU -CO* 
(A6+A5 + A4 + A3 + A2)$:A136 

M7-f/^3 6AlCA*"f4. 
[0057] A ljfe^S7-f^3 6AJi. A Hfc^T" 
-<*-h*2 1 AKOA lc0*«^Sr®iL. -ICOA 1 
cOjfefi-^t, A23fe^fi7-f;^3 5A«>^<0jt#afl: 
fi-^(A2+A3 + A4 + A5 + A6) t£%nikf& 
ZtX\ k^l&mVm (A6 + A5 + A4 + A3 + 
A2 + A 1 ) Sr£fi£U i«±»)*^fiftli#t«giS 
S82(3fral|-tS. 

[ 0 0 5 8 ] ?B23fl5j££!S 1 0 B<r)%2±%ffl&4 0 
BC0A63t^St7^^^4 1 BfcL 5K<£^?8 2 ^® IX 
± t )^Mittm (A6 + A5+A4 + A3 + A2 + A 
1 ) HCflWifc, ^CO±0*#aftfi^*^A6cO* 
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-FSlBfcAA**. A6gft/4*-K5 1B(l. 
[00 59] A53^(ffi7-f;^4 2B<i. A6ft#5t 

7^/^4 1 B(Dmm<o±<ommim^ < a i + a 

2 + A3 + A4 + A5) *»A> A 50ftfI^£#!ltt]aU 
C1C0A 50ftft^£ A 5Sft^*- K 5 2 BfcATrf 
*. A55BK^-f*-H5 2BU, A 5<0ftf|^-£«m 

[00 60] A4ft#8i7 4^?4 3Bll, X5KftM 
7^W42 B<0#f£f£tf)± *)%%mim^ ( A l+A 
2 + A3 + A4) *»4>A4<Wtli#^)i»ajL, CKOA 
403tfi^A45eK^*-H5 3B(C7Jjt6. A 
4»fc*'-f*-F5 3Bli, A4«»fcfi**«$Ml*fc 

[006 1] A3tt#J!t7^k?4 4B(i. A43fc#8 
7^W43 BW^«SW)± Oft^fttffl-* (AHA 
2+A 3 ) #>£>A 3<^ftf£4H8ttaJU .I<7)A3<D 
*fl#S:A35J*^*-H54BKA*-t&. A 3g 
%9A it- Y 5 4 B(i. A 3 «HK(g*«: 

[00 6 2] A2MB7^^4 5Btt. A 33t^K 

7 < /u* 4 4 BV)ftm£?>±. r )ft%nim^ (aha 
2) 3&»4A2<r>*tt^^it»aju. i^A 2<Mt$tft 

£A2gj|y4'*-K5 5Bfc:A#t&. A 25#*'-f 
;t-h'5 5B(i. A2<03tefi**«Wt*(CS»U <! 

[0063] A 1XJHI7 4 1*4 6 8(1. A 2ft#i3t 

7</^45 B<o^«ao± l 33t*afl:m^ ( A l ) *» 

feA 1 ttBtattU C1<7)A lcO^fi-fS-A 1 

53tr-f*-H5 6Bt:A*1-S. A 1 Sft^ tf- F 
5 6B(1. AleOftH^fcttSWt^KSgjIU 

[ 0 0 6 4 ] 02 0 . A 6ftjfcg<03ttt^(iA 63t£S 
7-f^31A, A5^l7-fW32A, A43£^ 
S7-fA-?33A, A3*M7-fW3 4A, A 2% 
£M7-f;k?35A. A 13fc#S7-f/l'?3 6A&tfA 

63fe#it7.f/i*4 1 Bwtf7[ii<07-f /^iiaiasrc 

J>9. .IftClttU Al#»**Wfc«^ttA13fc£*7 
^W36A, A6Ml7-(^4 1B, A 5%ftW. 
7 0^42B, A 4 tI£^-SI7 -f )V9 43B, A 3±ft 
8i7-f/k?44B. A 23£#St7-f/l*4 5B&tfA 1 
ft#fS7<^?4 6B<0ft7|I]^7.r^j§ji[3]8t. O 
2 0. A2-A5cO«^CO^fI^^-rfLtlt7[HlC7)7 

[ o o 6 5 ] ft i <r>%mmw.z xtua . %2mim 

4 0 BcDft#?§7 4 /k?4 1 A-4 6 A<0KS8U£S:ft 
l^fiS?3 0A(?53t^S7 <)V?31 A~36A0)J5r 



*Sfi«»fclI#(cWM5SS 1 3 0 AC07 4 IV? 

wmm.vm2mw&4 o b<07 <n,9WMmt 
ffy^wsmzn m tzt wx * * . 

[ 0 0 6 6 ] _Lffift 1 tf5*fc<Q#S£*$V vtli. 
mtfA^-Y2\ A-2 6A (2 1B-2 6B) £ft 
jS«^S^tt3tjB ( F P - L D ) Tffiifcf S J: ^ t Lfc 
* f . 12 (a) K^J:3lc^lHHWltt3l£aw*i. 

2(b) iZ^tX 0 \Z%3tyA *- Y 2 1 A~2 6 A 
(2 1B-26B) fc*«ft»l?tt3t» ( D F B - L 

i 3 t mat* ; fc #T'£ s . 

[006 7] (HSfi<0^®2) »:tft2<7)||ifi<0^»Sr 

^■tm^m^>x^Mz^xmmti. m3am 

■r t x\ zcnm&tz mmi/mmmmz^ vt (i« 

[00 68] msiz^m&zntt.i'XTJuiAbm 

1 izm-m.mmt^x7-j± 1 1 «w t i 

ft 2 ftftjggX 1 0 B Oft 2 jK^NIffi 6 0 B fc± 0 %$> 

mm^zmzmizmi. z<mmr>mm 
(i. wit ut^*a i~a 3\tm&<rmmkt l. 

3ti»*A4~A6(l(f«[»<03te«*t-fS. 
[0069 3 H3(::*i-ft23fl2SmiOB<7)ft25fe 
4Mi«6 0Btt, 3fefejMSS2 5rat-CftlifcfE^^ai 
OAA^^O^S-ftfl-t ( A 1+A2 + A3+A4 

+ a 5 + a 6 ) tmsam. mmzmwitmit 

(A 1+A2 + A3) fc«HS»03fc£«fl;ffl-» (A 
4+A5 + A6)t 436*^»»||t7 4 6 

5 B fc . >I<7)7t^*f ^7 <W6 5 BT^Mi t^ft 
i6»0**«ftfi^ ( A 1 + A 2 + A 3 ) frtym&W 

m.*^f&*immftt*mmm i o b t . 

Uz^imrrftZmtm (A4+A5+A6)*> 
8 0BiSrWLTV^|,. 

[0070] ««fliMMiS7 o bji. &m<ry)&W!c 

(A 1 +A 2 + A 3) KA 3<OJfe«^<03tft^S' 

^H7 <^7i Bx-*mk<w&wiLm ( a i + a 

2 ) *»^>A 2<03B»*O*fi^*^Millliaj-f 4 A 236» 
S7-(W72Bi. Cc^A23t^S7-f;l-^7 2BT- 

ftm&v/tznm^ (adha i«3t»«o*fi 

^«r4MK4!lJ-r6A 1*»«7 -f ^7 3Bfc*^UT 
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[0071] tmmmm o 

fl^ (A4 + A 5 + A6) *>^A60*a«03tffl-9-* 
4MW*aj't*A63ttlHl7-(^81Bt, ic7)A63t 
#8i7 ^8 1 B-C4Mt«tf>jfc#Sfcfi# ( A 4 + A 

5 ) *^a 5^AXP>m*iritoimt}i-tix5m 

My 4)V982Bt. -IOA 53fc#J5l7-</M>8 2BT 
#*»*»fc£»b1i# ( A 4 ) A 4 O3ftfcK<0 3Kf| 
*£4HI»art- * A 4 3fc#Sl7 ;U^8 3 Bt£WLT 
H4. 

[0072] &C3520liJ*OB!§£^«l£»b 
yAfA 1 A«!WKo^TRW4 . 

[ 0 0 7 3 ] T'«4, flS2X&aaSI 1 0 BTA 1 Oftjg 
£OMi^£#*ffliHf S*£fc#B LTi»»*4 . 

[00 74] SfllftfraMgBl OAO»13K^«K3 0 
ArtK*4A13fc#S7-f/^3 6Att, ±D##»fc 
<f^(Al+A2 + A3 + A4 + A5 + A6)£. ftfi 
jMJS 2 tT» 2 ftfsSSi: 1 0 B fcgi£t4 . 

[0075] m 2K\mm 1 o B<o*a«iM«i7 * 

m (A1+A2 + A3) k*«»0*#fifl:m# (A 

4+A5+A6)t {=#« t . %m<nm>mm^* 
«WMMW«7 0B«=fiKat6kftfc, *m<n%m 
wm**wm}tm& o bcsss-*- 4 . 

[0076] ft»«^|ffi7 0 BO A 3 *#«7 4 /U* 

7ibb. mmv^mcm ( a i + a 2 + a 3 > 

L/C A 3<0#tt*<7»fcfi*«: A 3*t^4 F 5 4 B 
K7JJ"*4. A35Bt^3|— H54BJ4. A 3<Ojfli 

[0077] ft^^SP7 0 BOA 2 7 < 
7 2 BJ4, A 33fe#?t7 -1 /l^7 1 B(7)fflm<7)£m 
<r>Jt%mm^ (A1+A2)HA2 CDftfeftOftft 
^fctffcftaiU £O#^ajbfcA2O#jft£<0ftf| 

>f*-K5 5B{4. A2*>*fi#£«$«i#KSSHiU 

[0078] ft&^fB^7 0 BOA 1 J6*MR7 4 )V9 
7 3B14, A2##K7*/P*7 2B<0#K»»*»* 
Oft^Sttfl^ (Al)HAl 
StttHiU i<04J-«ftUJLfcAl<%B»*<0*jl^A 
l«t^*-H5 6BtA^-f4. AlSjfc^*- 
F5 6B<4, A l«0ftfi^£1I$UI^fcS3«U :«t 

^fi-¥£aj7j-f4. 

[ 0 0 7 9 ] r>t 0 . JJESB 1 <o§Si|oj$gt;:fc^-C 
14, WA 103K«*«4tt7SIc07^/^iijail]aS:S 
-f SOfcttU »2<0^^#JB(cfcv>-CttA 13fc#fi 
7<;^36A, 3^*^817 -f^? 6 5 B, 
^SiS157 0Bc0A37B)-^7^/U^7 1B, A 23fcfr8t 
7-fA-?72B&VA l^Si7-f;U^7 3B£7)|f5lH] 
*>7-</l^iliai3ft-C»tffcft. 3ttfA»*£ 



[0080] K2*mt0m£ttat, %m 
7 o Bay +«flMMi«8 o B<owac*#»b<t-f * 

JWJHFttttHEf £ J»Jt**Hl7 4/U7 6 5B£E 

**C**fc*>. ^««^ligiJ7 0 B&^*jft^-K«S8 
0Brt»«7^/^aiSeBft^=flr<-r6ii:T. 3t# 

[ 0 0 8 1 ] ft. JJE82<0HK«#!Bfc*}Vvttt. ft 
«flMMt»7 0 BO»f^* WtRiBtfc**. 
S5tg|!8 0Bco«ift*:ovvct>, HatoaMfcWHfUi 
fcl4W?aT't>$:V\ 

[0082] ( mto^B 3 ) & cm 3 O£ifc0»K £ 

[ 0 0 8 3 ] 14 fcjjVt 36a*#Sft^Xr^ 1 Bim 
1 K5rf3t»ft#fift^^A 1 i:JMrSi£*tt. JR 

laeeaauf 1 0A*fc*>±»)#£»ui#*£T82 
3tf5iigB i o Bfceat- *wc«4«r< . -eo±o*# 

[0 084] ft. ±9ft£«ft.ffi^Of*k A 1, A 2, 
A 5 fttf A- 6 03&fcft03tti^2r » 2 %mm. 1 0 B 

mm i o c fc^HRfiat-r* -r * . 

[0 085] 04fc***3*6Sj8811 0CJ4, «1 
7tf53HSM 1 0 A&tf ffS23£fS£§£B 1 0 B[g<03fcf3M 

»2iatsas<i, 3tfiKaw2tea+»±03i»«ft 

fI-f(Al+A2 + A3 + A4 + A5 + A6) *^B^S 

mmmmim^ ( a 3 + a 4 > ^^Mittaj-r** 

«7 -f 9 0 c t . ^<ry%Wk<n%^mm^ ( a 3 

+ a 4 ) a»6j*so*tt£ (A3, a 4 ) ^^naaii- 

6*33K*Ka4 0Ci:, CO»33lfi»«i4 OCfcT 

ft/mm^Bias 5 0 C fc £ff LT V >4 . 
[0 086] W336»)t«4 0CJi. ^©7 -r^9 0 
CT^Itaaj StLfc*^Sftfi# ( A 3 + A 4 ) A 

4 1Cfc. i<0A43t*«7-f^^4 lC"C»«a<03t 
^Sftft^ (A3) 3<^ttft4fflm4Mltt 
iU-fS A < )V? 4 2 C t SrWLT ^4 . 

[0 087] m3K/9M£®&5ocii. a 4mm 

?l)V94\ CT^MIttaiUfc A 4c93Kfcftc93£ft^$r 
«JR«#fc:3EIW* A 4 ^Ttr^f *- H 5 1 C t . A3 
*4Mi7 <y^42C r#8fttffl Lfc A 3 03fejS*03t 
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m^mmmz^m-th a 3%%y4 a- k 5 2 c t 

[0 0 88] »23tgHa6iBl OBO»23e^« 
$4 0Bte, A63BH87^;P^4 IB, A 5jfc^*7 
■<;U74 2B. A23fcttfll7<rrt'?4 5B&tfA15fc# 
$7 >f /k? 4 6 B OPSKESfijfrf S t . !&23fc/ 
«We»S5 0Bli. A6S*/>f*-F5 1B, A 5 
gftTM *-K 5 2 B, A 23Btr-f *- K 5 5 B»tf 
A 1 it- K 5 6 B OJI£RS«Ji& LT V * . 

[0089] <XtJB3^Qt<OJB!B[*^i-3l6«^aft 

[ 0 0 9 0 ] m 1 1 0 A(7)ffS 1 3fc#S*3 0 

[oo9i] mimsmmi oc«M7<^9o 

Ctt. 3KfisSI»2Cej||+C0±'3**Sfl:^ (A 1 + 
A2 + A3 + A4 + A5 + A6) *»4>*^*ft«^ (A 

3 + A 4 ) fc4MK*iU U ZOftZMitm ( A 3 + A 
4) £83##*S4 0Cfcgi3M-*. 

[00 92] &33fc#l«&4 0C<DA4ft#J8E7-r/kJ' 

4 lea. %%m>m (A3+A4) tpttkwm 

U dOA40^ft-^^A4S3t 
9 A *- H 5 1 C CaW4 . A 4§3t7M *- K 5 1 
Ctt. A4tf»ffli#*S$Ui^fcSSaU iO«SHi^ 

[0093] A33fc#8i7 4/H'4 2C{i s A43fc#8t 
7^;^4 1 C^«atf5*^fiftfi# (A3JHA 
3 <D3t«£<03fefi#£#littai L . i CO A 3 Oftf!^ 
A3S3K^Jr-H5 2CtA*-rS. A3fjEN^ 
-F5 2Cti, A3<0#lI-t£1IS«g-tfc:fS»U -T<0 

asui-ffcasa?-*. 

[00 94] £tz. »33teaaSil 0C«iHtt7^^ 
?90Cii, ^Uo±03t^»tit-f (A1+A2 + 
A5 + A6) £#<Si*8&2fcfsj*U C<O±036^Sft 

firsts 2 i o b tcea-r 4 . 
[ o o 9 5 j m 3 <omt*>#»K iftff s ib i fteaas 
§ i o ARt/m 2 mmmw. 1 o BH<o*fisis» 2 ?s 

3 mm%W. 1 0C5rffiBL. u<0!3 ^eJH^S 1 0 
Crt«0^lS7 < 9 0 CCS 1 1 0 A*>/?> 

o##sft«#a^ma^£Sttm#£#a»aj*rflE 
ttiitT. i*ti <»ijt®3aaaiioA«»2jt 

ISiMSItl 0B) ^a^M-fbvXrAtf^OT^ 

<. i#2 (iBi3egaaiKioA«ai23KgiisiBi 
o b&imo loo <rmm%m&*T 

[00 9 6] ffl. JJE»3<0|Stt<0»«fc»V^tt. 1 
**2, O*9m*©3^10A^23fcfiS^Bl 
0B&tffiS3ftftj*ggl OCc^ftft^fifci'^A 



[0097] ft, BMflOHBLL, ±iSSR2&tf3S3c7)|| 
»«0»!B£*ilvctt. m*fraMgfilOAA>£,S2ft 

fijMSi i o b^ l < am 3mmmw. 1 o c\<r>± o 

Ull OC*»4>»13KCKaSiHl OA^T0*#*ft 
£fcliff 3 

[0098] ±IEIUt«>»W=J3^Ttt, ftft^l 
[0099] 

T\ R-7-f^^l^tt^fflV^fctTt, #3t 

[ 0 1 0 0 ] a fc. *»WW3l6fisiSSrffit:J: *itf, 3fc£ 
S<WI#frfcma<^ftg«>^#£4H*Miffi*4* 

7n-y^0 

[02)^1 OiafcWJBJBfcBfcifBK^-lfj&^rs 

mmn&ym ( f p • l d > 

b) ft&gftttXS (DFB-LD) 

[04] S3OHS6c0}gS$:^3Kft^fift>'7.xA 
(*Jg?f0SlBg^$:^'t7'D -y 70 

[05 ] ^3RStfic0^ftft^a-fk>-7.TAf*lg?cO®B&^ 
tic£^-r7n.y70 
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1 ftjfc&^fi-ft^rA (ffiyXfA) 

ia tmi&miti'Z?<t» {Mm^xrJ^) 

2 ftfiiiK 

3oa missis (y&m&W) 

3 1A-36A ft£*7^t/;? 

3ob ^23t^agp(^aft#s) 



3 1B-36B %,%m74.)\s? 

4 o a mi ^gtai ( mmtm ) 

4 1A-46A 3t^Si7^/l/^ 

4 o b m 2 ##10 ( 3fc#mt*R ) 

4 1B-46B 5frfr8i7.f/k? 

9oc 9sn.y<)v? (mmm 
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